CHAPTER V

MATNTENANCE MANAGEMENT SYSTEMS



Purpose and Need

The primary function of a wastewater collection, treatment

and disposal system is to provide a means for removal of
contaminates from the liguid water produced by domestic
persons, commerclal, and industrial users such that the
environment may still provide beneficial uses. Contam-
inates may Include organic matter, chemicals, and bacterilal
matter. Beneficlal uses of the environment include water
resources, recreation and asthetlc considerations.

To assure that the goals of wastewater treatment are
attained and maintained, a system of permits and compliance,
with permit requirements, has been established which is
administered by the Regiocnal Water Quality Control Board.
The Regional Water Quallty Control Board has established
certain standards for plant operation, among the reliability
goals.

In order for the goals of wastewater treatment to be attained,
treatment facilities are often constructed that contain large
quantities of mechanical equipment. Since mechanical equip~
ment by its very nature of incorporating, moving and rubbing
parts wear and eventually become non-usable, and therefore,
threatens the orderly cperation of the equipment, so a system
of repairs and operational assurances is necessary. Such a
system Is referred to as a Maintenance Management System.

A properly designed Maintenance Management System must speak
to equipment operational assurances, equipment repair, cost
tracking, and efficient personnel usage. When all of these
factors of the program are put together and implemented,
breakdowns will be lessened, equipment life will be extended,
and costs will be minimized.



The format of thils chapter will be organized to present the
necessary information for the Maintenance Management System;
50 1t may be easily understood and then implemented. The

‘chapter will be divided into sections to present each facet

clearly. The sections are as follows:

~Egquipment Record System
-Maintenance Planning and Scheduling
~Spare Parts Inventory

~Maintenance Personnel

-Cost Tracking

Equipment Record System

In developing an Equipment Record System, one of the

first tasks is to devise a system to easily identify

the equipment. If the system is to be placed on a computer
data-file, then the name only would prove to be bulky. In
the same respect, the name only, such as primary clarifier,
does not readily identify which clarifier when more than

one clarifier exists. In these respects, a numbering system
must be devised that clearly identifys the plece of equipment,
This is especlally important if effective cost tracking is

to be accomplished.

For the SAM Facilities, a numbering system has been devised
that not only satisfies the above needs, but also tles directly
to the capital equipment inventory list. The system selected
uses a eight digit base number. The number breaks down as
follows:
XXYYZZ2Z72
Where XX represents the location of the equipment,

YY represents the number of the equipment in that

location.

2277 represents the Year of Acquisition.



The areas of the plant and facilities are identified as
follows:

01 Pretreatment (Headworks)
oz Primary Treatment

03 Secondary Treatment

04 Disinfection

05 Effluent Disposal

06 Aercbic Digester

07 Sludge Dewatering

08 Water Systems

09 Service Air System

10 Landscaping

11 Miscellaneous Equipment
12 Portola Pump Station

13 Princeton Pump Station
14 Montara Pump Staticon
15 Lab/Administration

16 Transmission Lines

The rest of the Equipment Record System involves establish-
ment of a "card system", upon whieh the desirable information
may be recorded for future use, Before this can be done,

the goals for the Record System must be established. As
previously stated, the goals of the Maintenance Management
System is to provide for operatlional assurance, effective use
of manpower, and cost tracking. An additional consideration
should be manufacturer's information regarding suggested spare
parts, supplier, and nameplate information. When this infor-
mation 1s readily available, clear management decisions can
be made regarding the question, "repair of replace?", and if
replace, "replace with like kind or a different brand?"

With the above considerations, the following system has been
developed for the Sewer Authority Mid-Coastside (8AM) facilities,.



1, Equipment Information Card-

This card contains information regarding
the date of purchase, time of purchase,
the manufacturers' representative, name
plate information, manufacturer, suggested
spare parts,

2. Repair Record Card-

This card contains information regarding
repalrs made to the equipment including
date of repair, what work was done, who
did the work, hours required to do the
work, and total cost of the repair,

3. Preventative Maintenance Task Card-

This card contains a listing of the preventative
maintenance tasks to be performed.

Samples of the above three cards are provided as Mgures VO-1,
V-2, and V-3, Each of the cards, of course, includes the
equipment identifier numbers and location in addition to the
above stated information.

When all three of the cards are judicially used by management,
the following questions can then be answered,.

1. Is the maintenance Wwork on this item exessive?
2. Is the corrective malntenance repetitive?
3. When are breakdowns most likely to occur?

4, Is the breventative maintenance on a piece of equipment
Justified?



5. Can the maintenance be performed by outside contract?
6. Was the best use of manpower attained?

T. 1Is the data obtained sufficilient?

In actuality, the Sewer Authority Mid-Coastside (SAM) facllity
does not use "cards" as such, as the above information has
been put into a computer program readily and easily accessible
for rapid data input and retrleval, The system has been de-
signed to printout the card format when desired.

To make the system function, additional items must be imple-
mented for the data to be available for input into the three
card system. The forms required are the "work order form",
and the "purchase requisition." These will be described under
"Maintenance Planning and Building." In order for the system
to produce the results desired, the data must be recorded.
Paperwork generally is not the forte of the maintenance
personnel., For this reason, the system must be made as

simple as possible without sacrificing the desired result.

It 1s anticipated that because of the limited staff and size
of the plant, that the staff may at times feel overburdened
with the paperwork. Personnel should be encouraged to complete
the forms; so that the best utilization of manpower and
available funds can be attained.

Maintenance Planning and Scheduling

All malntenance work must be scheduled in order %o prevent
wasted manpower and disruption of treatment processes. Such
scheduling will vary with the necessity of work to be done,
time of year, and available manpower. Maintenance generally
falls into three categories; Preventative, Routine, and
Breakdown,



Preventative Maintenance

Preventative Maintenance is usually defined as that
maintenance which is done to prevent or reduce wear
leading to early breakdown to the item., Tasks which
usually fit into this category are lubrication, oil
changes, drive belt adjustment, hoﬁsekeeping, washdown,
loose parts tightening, etc. In every sense of the
work, auditory and visual inspection also come under
the category of preventative malntenance.

Generally speaking, preventative maintenance is a function
of the operations staff because of the familiarity with
the equipment andg necessity to shut the eguipment down

to perform the assigned tasks. %he operator is in the
best position to know when a pPiece of eguipment may be
taken out of service to accomplish the service. In the
Sewer Authority Mid-Coastside (SAM) facility, the oper-
ators are assigned the responsibllities for performing

the preventative maintenance,

On Monday of each week a printout is obtained from the
computer listing the preventative maintenance task to be
performed for the week. The list 1is given to the oper~
ations staff, and the list from the previous week is
turned in for examination by the Superintendent for
completeness. A space is provided on the list for the
person doing the work to initial the work deone,

In this manner the person controlling the work assign-
ment can determine if the work was actually performed,



Routine Maintenance

Routine maintenance 1s usually defined as work that

i1s performed on a regular basis to replace parts that
have a known life expectancy. These parts may ineclude
gaskets and washers in the chemical feeders to the
rotating parts in the pumps. Most manufacturers know
from past experience what the life expectancy for
various parts may be under certain service conditions,
On critically operating equipment it is wise to schedule
the replacement of these parts to prevent breakdown at
critical operating times. The Work Order Form (Figure
V~4), provides the tool for making their type of repair
assignments. The Work Order Form will be devised later.
Generally, these type of repairs would be accomplished
by the maintenance staff.

Routine maintenance for some of the equipment is already
scheduled in the preventative malntenance printout. When
one of these type items appear in the schedule, a work
order should be produced for issuance to the maintenance
staff. The originator of the work order would be the
person responsible for performing the preventative main-
tenance work assignments, in this case the Chief Plant
Operator.

Breakdown Maintenance

Breakdown maintenance is usually defined as work regulred
to re-establish normal operation of a blece of equipment

that has unexpectedly failled. Such repailrs are broad in

range and cannot usually be planned.



Flgure V-3A
TYPICAL WEEKLY
PREVENTATIVE MAINTENANCE

WORK ORDER
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Ff&uRE V- Y -
E SERER AUTHORITY MID-COASY . Ll
WASTEWATER TREATMENT PLANT
WORK ORDER

DATE ORDERED: WORK COMPLETED:

EQUIPMENT/STRUCTURE:

WORK TO BE PERFORMED:

MATERIALS USED: ITEM QUANTITY CoST

MANHOURS REQUIRED:

WORE PERFORMED BY:

REMARKS :




It has been estimated that in most plant maintenance
programs, this type of repair accounts for thirty per-
cent (30%) of the time of the maintenance staff, .and
eighty percent (80%) of the maintenance budget. As can
be seen, this type of repair needs close attention to
control costs,

The work order forms the basis of the control network
for reassigning and subsequently assuring breakdown

maintenance costs,

The "Work Order Form"

The Sewer Authority Mid-Coastside (SAM) facility will
make use of the Work Order Form for maintenance work

to be performed. The first Work Order Form is the
weekly scheduled preventative maintenance tasks to be
performed. This form is produced as a computer print-
out. To obtain the form follow the following procedure:

1. Turn on printer, then computer,

2. Insert P Maint I (P Maint IT Card (label should
be toward screen),

3. Answer screen promptly with 2 type.
4. Type SETMISC (enter).
5. Answer prompt with 0 (enter),

6. Answer prompt with 1 (enter), 2 (enter), 2 (enter),
2 (enter), 0 (enter),

7. Answer prompt with 1 (enter), 2 (enter), 0 (enter).

8. Answer prompt with 0 (enter),

9. Type "INSTALL"™ (enter).

10. Answer prompt with YES.



11, Type "J".
12. Type (enter), (enter).

13. Type A,

14, Type Y in answer to prompt.
15. Type DBASE,
16, Type today's date as formulated on the screen,

17. Type USE PMAINT I (for weeks 1 thru 26), or PMAINT IT
(for weeks 27 thru 52),

18. Type REPORT FORM PREMAINT for (WSS= "A" opr LOXX= ")
to print where XX equals week of yvear desired to be
printed,

19. Set paper so printing head matches to beginning of
page and press (ENTER).

20, When form has finished printing, type QUIT.

21. Vhen red light goes off on disc drive remove disc
and return to holder.

22, Turn off computer and then printer.

23. Remove printed form from printer,

Filgure V-5 is a typical printout of the Preventative Main-
tenance schedule for one week.

The routine and breakdown "Work Order Form" (Figure V-4),

is to be used in the following manner, The form 1s a three
part form. The person who notices that repalr work is to

be needed on a piece of equipment fills out the form and re-
turns the last copy. The original and yellow copy is then
bplaced in the Superintendent's "in basket", The Superintendent
then reviews the Work Order and assigns a priority rating,

{a priority rating system is given in Flgure V-6),



The original of the Work Order is then passed on to the
lead mechanic for assignment., The yellow copy 1s re-

.tained by the Superintendent, When the work is completed,

The Work Order is also completed and returned to the
Superintendent who then has any data entered onto the re-
pair record card for the equipment. The Superintendent's
yellow copy is then marked completed and returned to the
originater of the Work Order.

The Work Order Form for the Sewer Authority Mid-Coastside
(SAM} facility contains information regarding the piece of
equlpment, what may be wrong, the name of the origlnator,

the name of the person doing the repairs, the date initiated,
the date the work was completed, what tyve of work completed
Spare parts used, and time required to complete the work,.

3

Purchase Reguisition

Purchase Requisitions are used to advise and request
management of the need for materlals, supplies, or parts.
The lead maintenance mechanic should always endeavor to
fi1ll out a Purchase Order well in advance of the actual
need; so that parts and supplies will be on hand when
required.

The standard procedure for handling the Purchase Requisition
for maintenance supplies is as follows: The lead mechanic
completely f1lls out the Purchase Requisition, after having
obtained prices from more than one supplier if possible, ang
submits the Purchase Reguisition to the Superintendent., The
lead mechanic retains the copy for his own records. The
Superintendent then reviews the Purchase Requisition and
approves it, if it is within the budget and is reasonable,



After approval, the Purchase Requisition 1s then submitted
to the Administrative Assistant for a Purchase Order to be
1ssued.

A Purchase Requisition 1s shown in Figure V-7,

Organization of Maintenance Staff

The recommended staff for the maintenance division includes
three and three quarter persons. Since the equipment is
mostly new, the full maintenance staff was not hired the
first year of operation. However, as the equipment ages
the full staff will be necessary f£o properly maintain the
plant equipment. The peak maintenance demand is usually
reached about the third year of operation.

The ultimate organization would be an arrangement between
mechanics, plant operators and laborers (or OIT), to accom-
plish the total maintenance proegram, Under this scheme, the
mechanies would handle the routine and breakdown maintenance
along with remodeling work. The operator would be responsible
for the preventative maintenance., One of the laborers would
be responsible to assist the mechanics when needed and would
do yard and building maintenance,.

One of the mechanics is the lead mechanic and is responsible
for assigning Work Orders, and for completing Work Orders and
Purchase Requisitions. The lead mechanic works directly under
the supervision of the plant Superintendent., It is anticipated
that some cooperation between the malntenance division ang

the operations division will have to occur, 1f the best use

of time and manpower is to be practiced.



Inventory Control System

The plant inventory has been divided into equipment,
structures, furniture, vehicles, and space parts,

The equipment and structures inventories are considered
to be the capital inventory. The total amounts of

each of the furniture, vehicle, and spare parts inven-
tories are also carried to the capital account. Each
of these inventories has been placed on the computer
for ease of access and use.

As far as the Maintenance Management System 1s con-
cerned, we will discuss only the spare parts inventory
in thils section.

The data base for the spare parts inventory has been
setup in the computer to allow for input of purchases

and usages; so that at anytime a printout can be attained
showing the status of the inventory. The most recent
time of purchase and the unit price last paid is also
shown on the inventory list.

The system operates as follows:

The spare parts were inventoried when Sewer Authority
Mid~Coastside (SAM) assumed operation of the facility.
Since that time additional spare parts have been received
by either purchase by SAM or by acquisition through the
facility construetion contract. All of the information
has been entered into the data base. Future purchases
wlll also be entered into the data base as well as parts
usage as listed on the Work Orders. A monthly report

of the inventory will be generated.



Those items that have remaining stock less than a
present minimum amount are f{lagged in the report.
The flagged items are then placed on Purchase Req-

uisitions for immediate replacement.

Spare parts are stored on shelves provided for that
purpose in the maintenance and spare parts storage

building. No parts should ever be removed from the
shelves unless the part is entered on a Work Order

Form. If control of the spare parts is to be main-
tained, it 1s absoclutely essential that these pro-

cedures be followed at all times.

The stocking of spare parts is governed by the following
factors:

~Avallability of part,

-Backup equipment availability.

~Anticipated freguency of breakdown.

-Ability to store part, without damage occuring
to the part.

~Essentiallism of equipment to process.

Before a spare part is placed on the shelves, an evaluation
of the advisability stocking the part should be made,
It is not enough to simply say we need the part. Care

C
Fy

should be exercised not to store parts that will become
damaged or useless due to corrosion or deterioration while
it lays on the shelf. The storage area is heated to pre-
vent moisture from accumulating. The above five consider-
ations should be looked at very closely.



Dl

Specific Maintenance Instructions

O

MANUFACTURER'S INSTRUCTIONS

The manufacturer of each piece of mechanical equipment
has provided a complete set of installation, operation
and maintenance instructions.

The manufacturer's instruction manuals have been assembled
in separate binders. These binders are kept at the Treat-
ment Plant for the operator's use. The instructions they
contain must be referred to for detailed information on
maintenance,

MAINTENANCE OF STRUCTURES AND BUILDINGS

Painting

Painting of plant components at reasonable time intervals
will make cleaning an easier chore, and will help to pre-
vent rust and deterioration of tankage and eguipment.

Use of proper surface preparation techniques and appli-
cation of proper coatings will provide long term advan-
tages even though the initial cost and time required may
be great., If surfaces are recoated at proper intervals
it may be that only the top coat will have to be applied
rather than complete replacement of base coats. Paint
manufacturers provide excellent guidelines on the use of
their products for various services.



Fipure V-3B

PREVENTATIVE MAINTENAKNCE TASKS
DATA BASE
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LIST OF

EQUIPMENT MANUFACTURERS




I TEM MANUFACTURER

SUPPLIER

Air Compressors Kelleg-American

Fing Knight
. Model 4G2 7TV

602 Christie Avenue
Lmeryville, CA 94608

Boilers Rite Engineering &
Manufacturing, OB
310-9441

Washburn Rd,
Downey, CA

Thrush DPumps

licat Transfer Equipment Co.
20 Linden Avenue
South San Francisco, CA 8940¢

CHLORINATION EQUIPMENT Wallace & Tiernan Div,
Pennwalt Corp.

25 iMain Street

Borges & Mahoney, Ianc.
372 Vwl Marin Keys Blvd.
Suite "K' Novato, CA 94947

Chlorinator

Chloroscale

Chlorene Repair Kit

‘hlorine Petector
e

Circulating Pump:
Bloiler Valves

Belleville, NJ 0710y

Wallace & Teirman
Lafatte, CA 94559

Force Flow kquipment
3467 Goldengate Way

Clorine Specialties
123 Holloway

S, I, 94112

Wallace & Tiernan

Thrush Products, Inc,
P.O, DOx 228

415

Heat Transfer
20 Linden Avenue

sSouth San Francisco, CA 9408

Communitors Worthington Pump Co.

J.iI. Pillow, P.0O.B 1209
Harrison, N,J. 07029

Pleasanto, CA 94566
415 462~2210

Chain Hoists American Chain & Cable alter Wyman

lioist & Crane Div. 1832 Second Street
1110 L. Princess St. Berkeley, CA 94710
York, PA 17403 415- 845~3990
Leccentric Valves DeZurik

Leighton Stone Corp.
Sartell, MN 56377

790 Tennessce St,
San Francisco, CA 94107

Fuel 01l Pumps Viking Pump Division Power Machine Co.

tioudaille Industries 2768 Shellmound St.
Cedar Falls, lowa 50613 Emeryville, CA
415 (G58-9661
Float Valves - Agua-Matic Inc
2412 Grant Ave.
o Rockford, 1L 51101

iobert A, D/Elia, Inc.
1290 Howard Avenue
Burlingame. CA 94010
415  348-8888



I TEM

Fuel Oil Tanks & Guages

s

Gauges

Gaupes

Uenerators

Jydropnuematic
Tanks/Air Gap Tanks

Jdor Control
“Lquipment

Pressure Switches

Pressure Switches

Refrigerated Air Dryer

1011-Up bDoors

sewage Pumps
And Hotors

MANUFACTURER

Pen Berthy

Ashcroft/Dresser
Indistrial valve &
Instrument Div,
Straford, CN

Engines: Cumming

NT-8555G wWhite llercules

D-4800TA
Generators: Lima W/C
L0477 Frame 530

Lima W/c
812 Trame 440

Western Technology
Associates
Anaheim, CA 92808

Jengen Instrument Co
345 Littlefield Ave,
So. S. I'. CA 94080

Jensen Instrument Co
345 Littlefield Ave.
So. S, Y. CA 94080
Deltech Engineering,
Century Parlh
Newcastle, DI 10720

Cookson Co,

Pump Manufacturer:

Clow Corp=Pump Tiv.
1999 N, Ruby St,

selrose Park, IL GOLE0

Motorsg Manulacturer:

U8 lioters  hiv o
Emerson Electric Co.
125 01d Gate Lane
Hilford, N 064G

SUPPLIER

Petroleun Equip. Distributo
23352 Clawiter Road
Haoyward, CA 94545

Frost Engineering Service
7980 Capwell Drive
Oukland, CA 94621

415 568-7000

Leighton Stone Corp.
790 Tennessee

San Francisco, CA
415  285-3600

4in Eahn Associntes
330 H. Edison Street
P.O.13., 8320
Stockton, CA 85208

Phillips & Associates
3871 Piedmont Ave,
Oakland, CA 94611

415 653-9752

Shamrock Engineering Co.
845 Malcolm Road
Burlingame. CA 94010
415 679-3326

Jensen Instrument Co,
345 Littlelfield Ave,
S. 8. . CA 94080

345 Littlefield Ave.
345 Littlefield Ave,
So, 8. I, CA 94080

Ine Power Wdachine Co,

O7GS Shellsiound Street
Fmeryville, CA 94608

Cookson Co.
700 Pennsylvanig Ave,
San Francisco, CA,

Imvirotrol
101 Casa Duena
Corteladera, CA 94625



I TEM

Sluce Gates

Sump Pumps

Water Pumps

MANUFACTURER

Waterman Industrics

Pacific Pumping Co

Paco Pumps

SUPPLIER

—

Waterman Industries
.0, Box 458
Ixeter, CA 93221
200 502-3174

Pacific Pumping Co
P.O.B, 12924
Oakland, CA 924604
415 562-5628

Pacific Pumping Co
P.G.B. 12924
Oakland, CA 94804
415 562-5628
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